The nuclear-encoded sigma factor SIG4 directly activates transcription of chloroplast psbA and ycf17 genes in the unicellular red alga Cyanidioschyzon merolae.
The plant organelle chloroplast originated from the endosymbiosis of a cyanobacterial-like photosynthetic bacterium, and still retains its own genome derived from this ancestor. We have been focusing on a unicellular red alga, Cyanidioschyzon merolae, as a model photosynthetic eukaryote. In this study, we analyzed the transcriptional specificity of SIG4, which is one of four nuclear-encoded chloroplast RNA polymerase sigma factors in this alga. Accumulation of the SIG4 protein was observed in response to nitrogen depletion or high light conditions. By comparing the chloroplast transcriptomes under nitrogen depletion and SIG4-overexpressing conditions, we identified several candidate genes as SIG4 targets. Together with the results of chromatin immunoprecipitation analysis, the promoters of the psbA (encoding the D1 protein of the photosystem II reaction center) and ycf17 (encoding a protein of the early light-inducible protein family) genes were shown to be direct activation targets. The phycobilisome (PBS) CpcB protein was decreased by SIG4 overexpression, which suggests the negative involvement of SIG4 in PBS accumulation.